Of prime importance in the study of materials' interfaces is the use of Transmission Electron Microscopy (TEM) and Scanning Transmission Electron Microscopy (STEM) to examine the interfacial crystal structure, strain distribution, dopant profile and bonding state to understand the interfacial behavior. Traditionally, TEM has been the method of choice. With the development and implementation of aberration correction nanoprobe high-angle-annular-dark field (HAADF) imaging and energy loss spectroscopy in STEM become increasing popular with extraordinary ability to quantitatively study interface structure at atomic scale.
shows an example of studying YBa 2 Cu 3 O 7 /Pr 0.5 Ca 0.5 MnO 3 interfaces with simultaneous acquisition of HAADF-STEM and energy-loss spectroscopy imaging, utilizing the Ca-L, Mn-L, Ba-M and Pr-M /Cu-L edges, to reveal interfacial atomic arrangement, chemical composition and electronic structure of the strongly correlated functional oxide. With a 0.1nm probe of the Hitachi HD2700C we were able to determine the termination layer of the interface as well as the valence state and interfacial diffusion of the transition-metal elements in the material that exhibits intriguing physical properties. Figure 2 gives an example of atomic image of the surface structure of YBa 2 Cu 3 O 7-x superconductor recorded using secondary electrons with unprecedented resolution. The corresponding HAADF-STEM image was simultaneously acquired as a reference for quantitative analysis [2] . The ability to image surface and bulk at atomic resolution is unparalleled in comparison to any known imaging techniques and has the potential to revolutionize the field of microscopy and imaging. The method we developed can bring material research to a new dimension [3] . We expect better contrast of light atoms on a cleaved surface since the sample we show here was thinned by ion-milling and its surface condition was not ideal.
